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ARTICLE VIII 



Observations to determine the Magnetic Dip at Baltimore, Philadel- 
phia, New York, West Point, Providence, Springfield and Albany. 
By A. D. Bache, Professor of Natural Philosophy and Chemistry, 
and Edward H. Courtenay,* Professor of Mathematics, in the Univer- 
sity of Pennsylvania. Read November 1th, 1834. 

The following observations of the magnetic dip were made at 
places between the latitudes of 39° 17' and 42° 39' N. and longitudes 
of 71° 25' and 76° 28' W. In all of them a dipping needle made by 
Gambey for the apparatus of the Military Academy at West Point 
was used. This needle is provided with all the adjustments necessary 
to render its use accurate, and its performance is highly satisfactory. 
The vertical circle upon which the dip is read, is graduated to fifteen 
minutes, and can be read with ease to five minutes by the aid of two 
microscopes attached to the glass case which covers the instrument. 
The horizontal circle, which serves to mark the position of the plane 
perpendicular to the magnetic meridian, and hence to place the nee- 
dle in the meridian, is graduated to half degrees, and reads by a ver- 
nier to two minutes. The axis of the needle rests upon two small 
agate supports, and its uniform position upon them is insured by two 

* Late Professor of Natural and Experimental Philosophy at the United States Military 
Academy. 
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210 ON THE MAGNETIC DIP 

copper y's, which can be raised so as to relieve the needle from the 
agate supports, and then being depressed, restore it to its bearings 
upon them. A sensitive level is attached to the instrument, which is 
levelled by three foot screws. The two needles which accompany 
the instrument are in the form of very acute rhombs, in length across 
the longer diagonal about seven and a half inches, in breadth across the 
shorter diagonal three-eighths of an inch. 

The method of observation usual with this kind of needle was 
resorted to. The eccentricity of the axis of the needle in relation to 
the vertical circle on which the readings were made, was corrected 
by readings at the two extremities of the needle. The want of paral- 
lelism of the zero line and level was corrected by turning the limb 
1 80° in azimuth, and making two readings, one with the limb direct, 
the other with it reversed. The inclination of the magnetic axis to 
the axis of figure, was corrected by turning the needle in the y's ; and 
the error resulting from the centre of gravity of the needle being out 
of the axis, by inverting the poles of the needle. 

A detailed example of this method will be given to indicate the 
degree of accuracy to which the particular instrument in question en- 
abled us to carry it ; no special interest attaching to these details, they 
are suppressed in other cases : care has been taken that those selected 
are not culled and put forward on account of any peculiar accordance 
of the different parts, but that they fairly represent the series of ob- 
servations. 



MAGNETIC DIP AT BALTIMORE, MARYLAND. 

The dip at Baltimore was observed by one of us when on a visit to 
that city in July of the present year. The place of observation was 
in the front yard of one of the dwellings in Holliday street, opposite 
to the theatre ; the time about 5 P.M. All the circumstances attend- 
ing the observations were favourable. 

The latitude and longitude of Baltimore, as stated in the American 
Almanac for 1835, are 39° 17' 13" N. and 76° 37' 50" W. 
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Needle. 


Observed Dip. 


Date of Observation. 


Observer. 


Weather, &c. 


No. 1, 

No. 2, 
No. 3, 


70° 56'.5 
70 59 .7 
70 59 .5 


July 19th. 
5 P.M. 


E. H. Courtenay. 


Clear. 


Mean, 


70 58 .6 









MAGNETIC DIP AT PHILADELPHIA, PENNSYLVANIA. 

These observations were made upon a marble column in the yard 
to the south of Professor Bache's dwelling, in Chestnut street near 
Schuylkill Sixth street. The details of the separate observations are 
given. The latitude of Philadelphia is 39° 56' 59"; and the longi- 
tude, according to the determination given by Mr S. C. Walker in 
the fifth volume of the Society's Transactions, is 75° 11' 31". 



Needle. 


Limb. 


Neo- Observed 
die. Dip. 


Remarks, &c. 


Needle. 


Limb. 


Nee- 
dle. 


Observed 
Dip. 


Remarks, &c 


f 


w. 


E. 71°33' 


July 25th, 


f 


E. 


w. 


71° 42' 


August 4th, 




Poles 
direct 


E. 


W. 


73 33 


1834. 




Poles 
direct. 


W. 


E. 


72 16 


1834. 


rH 


E. 
W. 


E. 
W. 


71 43 

72 13.5 


About 7 P.M. 


r-l 


W. 
E. 


W. 
E. 


71 19.5 

72 45 


Finished at 
8 P.M. 




«f 


W. 


W. 


71 17 




55 


■H f 


E. 


W. 


72 31 .5 


Weather clear. 


Poles 

verse 


E. 


E. 


72 15.5 






Poles 
verse 


W. 


E. 


71 23.5 


(Cumulus.) 




E. 


W. 


71 45.5 






W. 


W. 


72 16 


Wind S. W. 


I £ , 


W. 


E. 


72 21 


Sum 
575° 39'.5 




E. 


E. 


71 52.5 


Tern. 77° Fah. 
Sum 








Mean 71° 57'.4 


Observers, 




Mean 72° 00'.8 


576° 06'.0 
Observer, 


f 


W. 


W. 


71°36' 


f 


E. 


W. 


72°14'.5 




Poles 
irect. 


E. 


E. 


72 15.5 


E. H. Courte- 




Poles 
irect. 


W. 


E. 


72 01.5 


A. D. Bache. 




E. 


W. 


72 05 


nay and A. D . 




W. 


W. 


71 49 




S3 


u i 


W. 


E. 


71 56.5 


Bache. 


O! 


u ! 


E. 


E. 


72 15 




- f 


W. 


W. 


72 01 




6 4 
55 


m to 


E. 


W. 


72 08.5 






S. 2 ; 


E. 


E. 


72 15.5 






W. 


E. 


71 46 






Ph > 


E. 


W. 


72 13.5 






Ph > 1 


W. 


W. 


71 41 




*■ I 


W. 


E. 


71 51 


Sum 576° 14' 




E. 


E. 


72 11 


Sum 
576° 06'.5 








Mean 73° 01'. 7 






Mean 72° 00'.8 




Mean by the two Needles 71° 59 '.6 


Mean by the two Needles 72° 00'8 


Dip by mean of both 


Observations 72° 00'.2 
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MAGNETIC DIP AT NEW YORK. 

The dip was observed on the green in front of Columbia College 
nearly in the position in which the observations of Captain Sabine were 
made in December 1822. The kindness of Professor Renwick fur- 
nished the means of rendering the observations effective, and pointed 
out the locality where those of Captain Sabine were made. 

The latitude of New York, as given by Mr Paine, is 40° 42' 40" N. 
and the longitude 74° 01' 08" W. 



Needle. 


Observed Dip. 


Temp. 


Date of Observation. 


Observer. 


Weather. 


No. 1, 
No. 2, 


72° 48'. 4 
72 55.0 


80° Fahr. 


August 7, 1834, 
9£ A.M. 


A.D.Bache. 


Clear. 
Wind N. W. 


Mean, 


72 51 .7 











The dip observed by Captain Sabine was 73° 00'.5. A comparison of 
the result just given with this, shows a difference of 8'.8, which, if 
we were certain that the decrease had been progressive, would indicate 
a diminution of about nine minutes in the interval of twelve years. 
This seems, however, from the results obtained at West Point, and next 
to be given, not to have been the case, observations there, indicating a 
slight increase from April to July 1834. The decision of this ques- 
tion must be left to future observations. 



MAGNETIC DIP AT WEST POINT, NEW YORK. 

The greatest number of observations made at any one of the places 
at which we have observed, were made at West Point, latitude 41° 23' 
35" N., and longitude 74° 01' W. The first set of observations was 
taken under the shelter of a tent, about the middle of the plain on 
which the buildings of the Military Academy are situated ; the others 
on a brick column, raised for these and similar observations, to the 
north of the residence of Professor Courtenay. 

The following table contains results obtained between the 15th of 
April 1833, and July 14th, 1834. It seems to indicate a gradual 
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increase in the dip, and although the differences are small, they are, 
except in the case of the last observation, in the same direction. The 
observation made in 1833 is not entirely comparable with those in 
1834, having been made in a different locality. 



No. of 
Series. 


Nee- 
dle. 


Observed Dip. 


Temp. 
Fahr. 


Date of Observa- 
tions. 


Observers. 


Place of Obser- 
vation. 


Separate 
Observs. 


Mean. 


1 


No. 1 


73°26'.4 






April 15, 1833. 


Professors Courte- 


Middle of plain. 




No. 2 


73 25.2 


73°25'.8 




11 A.M. to 
3 P.M. 


nay and Henry. 




2 


No. 1 
No. 2 


73 35.1 
73 35 .3 


73 35.2 




April 22, 1834. 
3 P.M. 


E. H. Courtenay & ~] 
A. D. Bache. 


3 


No. 1 
No. 2 


73 35.1 
73 35.5 




81° 


May 19, 1834. 


E. H. Courtenay & 
Assistant Profes- 


Brick column 




No. 1 


73 37.3 


73 36.0 






sor Cram. 


north of Pro- 


4 


No. 1 


73 36.6 




65 


June 3, 1834. 


E. H. Courtenay. 


rfessorCourte- 




No. 2 


73 36.4 


73 36.5 








nay's house. 


5 


No. 1 
No. 2 


73 39.2 
73 39.6 


73 39 .4 


90 


July 9, 1834. 


E. H. Courtenay. 




6 


No. 1 


73 38.7 


73 38.7 




July 14, 1834. 


E. H. Courtenay. J 


Mean of 2, 3, 4, 5, 6 : 73° 37'.2. 



MAGNETIC DIP AT PROVIDENCE, RHODE ISLAND J AND AT SPRINGFIELD 

MASSACHUSETTS. 



The observations at both these places were made under disadvan- 
tageous circumstances. Owing to the brief stay which it was possible 
to make at Providence, the observations were unavoidably made in the 
evening, and a brisk breeze from the south and south west increased 
the difficulties incident to that time of the day : but for the kind assist- 
ance of President Wayland, and of Professor Caswell, the observations 
could not have been completed. Needle No. 1 only was observed. 

The place of observation was on the green in front of Brown 
University, and just in rear of the President's house. Latitude 
41° 49' 25" N. and longitude 71° 25' 26" W. 

At Springfield no magnet was at hand for reversing the poles of the 
needle. By comparing, however, the dip observed with needle No. 1 
vol. v — 3 D 
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at Providence and Albany with the poles direct and reversed, we find 
for the former place, that the observed dip with the poles direct fell 
short of that when they were reversed by 1 . 9 minute, and for the latter 
place, that the observed dip with the poles direct exceeded that when 
they were reversed by 1.7 minute, giving a correction for the eccen- 
tricity of the centre of gravity in needle No. 1 of — {— 0.9 minute. For 
needle No. 2 the same correction obtained from the New York obser- 
vations, where the poles were reversed next before the Springfield 
observations, and from those at Albany, where they were reversed next 
after the Springfield results, is -f- 4 -3 minutes and -(- 3.9 minutes, the 
mean being -f- 4.1 minutes. The error from not reversing the poles 
is thus probably reduced to less than one minute. 

The place of observation was in the yard attached to the Hamden 
Coffee-house Hotel. The latitude of Springfield, as stated by Mr Paine, 
is 42° 05' 58" N., and the longitude 72° 36' W. 



Needle. 


Dip. 


Temp. 


Date of Observation. 


Place. 


Observer. 


Weather. 


No. 1, 


74°02'.8 


68° 


August 8, 1834, 
10§ P.M. 


Providence. 


A.D.Bache. 


Clear. Wind 
S. and S. W. 


No. 1, 
Do. corrected, 

No. 2, 
Do. corrected, 

Mean corrected, 


74 01 .1 
74 02.0 
74 15.3 
74 09 .4 
74 10.7 


65 


August 10, 1834, 

8 A.M. 


Springfield. 


A. D. Bache. 


Cloudy. 
Wind N. E. 



MAGNETIC DIP AT ALBANY, NEW YORK. 

The observations at this place with the two needles were divided by 
a severe thunder storm, which however lasted but fifteen minutes. 
The facilities for observation were perhaps counterbalanced by this 
circumstance. After due examination of the positions which Profes- 
sor Henry had occupied for similar observations ; the want of a proper 
shelter, and other circumstances connected with changes made since 
the date referred to, induced the preference of a station in the lower 
part of the town, in rear of Foot's hotel. 

The latitude of Albany is 42° 39' 03" N., longitude 73° 44' 49" W. 
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Needle. 


Observed Dip. 


Temp. 


Date of 
Observation. 


Observer. 


Weather. 


No. 1, 

No. 2, 


74°40'.8 
74 39 .5 


99° 

88 


Aug. 11,1834, 

2 P.M. 

Do. 


A. D. Bache. 
Do. 


Cumulus. Sun shines near 

needle. 

After a gust. 


Mean, 


74 40 .1 











The dip, as observed by Professor Henry and Assistant Professor 
Cram in the Academy Park in April 1833, was 74° 51 '.1, exceeding 
the above by ll'.l. 



